Non-invasive evaluation of the capillary recruitment in the human muscle during exercise in hypoxia.
This study proposes a non-invasive evaluation of capillary recruitment in human muscle from resting state to maximal exercise while under hypoxic conditions. Our work is based on the analysis of oxygen transport variables measured during incremental exercise in endurance-trained men (n=8) and in their sedentary counterparts (n=8). Maximal exercise tests were performed on a cycloergometer in normoxia and at three simulated normobaric levels of hypoxia (altitude equivalent to 1000, 2500 and 4500 m). We made the assumption that the relationship between the oxygen diffusion coefficient (Kt) and cardiac output (Qc) was: Kt=kQcNc where Nc is the capillary recruitment coefficient during exercise. Our results demonstrate that Nc increases with altitude and that the increase is greater in trained compared with untrained subjects at high altitude (4500 m). Moreover, the venous PO2 threshold beyond which capillary recruitment increases is lower in trained men. Despite their greater increase in capillary recruitment, trained men are not able to compensate for their drastic drop in arterial oxygen content during exercise in acute hypoxia, which results in a greater drop in maximal oxygen consumption than in sedentary men.